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MMWR Series on Public Health and Aging 


The demographic shift toward an aging population 
poses major challenges for public health programs and prac- 
tice in the 21st century. This issue of MMWR begins a 
special series on Public Health and Aging that will high- 
light important health topics associated with older popu- 
lations and the implications for public health. Reports will 
examine data about older adult health; discuss the influ- 
ence of aging on current public health program priorities, 
program delivery, relevance, and reach; and explore poten- 
tial strategies for future directions in public health as the 
population ages. 





Public Health and Aging 


Trends in Aging — United States 
and Worldwide 


The median age of the world’s population is increasing 
because of a decline in fertility and a 20-year increase in the 
average life span during the second half of the 20th century 
(1). These factors, combined with elevated fertility in many 
countries during the 2 decades after World War II (i.e., the 
“Baby Boom”), will result in increased numbers of persons 
aged >65 years during 2010-2030 (2). Worldwide, the aver- 
age life span is expected to extend another 10 years by 2050 
(1). The growing number of older adults increases demands 
on the public health system and on medical and social ser- 
vices. Chronic diseases, which affect older adults dispropor- 
tionately, contribute to disability, diminish quality of life, and 
increased health- and long-term—care costs. Increased life 
expectancy reflects, in part, the success of public health inter- 
ventions (2), but public health programs must now respond 


to the challenges created by this achievement, including the 


Reports in MMWR (Weekly) will present science-based 
information on key public health and aging topics. An 
accompanying MMWR Recommendations and Reports 
series will discuss public health policy implications of the 
aging population. 

A compilation of these reports will be available at 
http://www.cdc.gov/mmwr. Additional information is 
available at http://www.cdc.gov/aging/index.htm. 


growing burden of chronic illnesses, injuries, and disabilities 
and increasing concerns about future caregiving and health- 
care costs. This report presents data from the U.S. Bureau of 
the Census, the World Health Organization, and the United 
Nations on U.S. and global trends in aging, including demo- 
graphic and epidemiologic transitions, increasing medical and 
social costs related to aging, and the implications for public 
health. 


U.S. Trends 


In the United States, the proportion of the population aged 
>65 years is projected to increase from 12.4% in 2000 to 


19.6% in 2030 (3). The number of persons aged >65 years is 
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expected to increase from approximately 35 million in 2000 
to an estimated 71 million in 2030 (3), and the number of 
persons aged >80 years is expected to increase from 9.3 mil- 
lion in 2000 to 19.5 million in 2030 (3). In 1995, the most 
populous states had the largest number of older persons; nine 
states (California, Florida, Illinois, Michigan, New Jersey, New 
York, Ohio, Pennsylvania, and Texas) each had more than 
one million persons aged >65 years (4). In 1995, four states 
had >15% of their population aged >65 years; Florida had 
the largest proportion (19%) (5). By 2025, the proportion of 
Florida's population aged >65 years is projected to be 26% 
(5) and >15% in 48 states (all but Alaska and California) (5). 

The Sex distribution ot older US. residents is expected to 
change only moderately. Women represented 59% of persons 
aged >65 years in 2000 compared with an estimated 56% in 
2030 (3). However, larger changes in the racial/ethnic com- 
position of persons aged >65 years are expected. From 2000 
to 2030, the proportion of persons aged >65 years who are 
members of racial minority groups (i.e., black, American 
Indian/Alaska Native, Asian/Pacific Islander) is expected to 
increase from 11.3% to 16.5% (4); the proportion of 


Hispanics is expected to increase from 5.6% to 10.9% (4). 


Global Trends 


In 2000, the worldwide population of persons aged >65 
years was an estimated 420 million, a 9.5 million increase 
from 1999 (2). During 2000-2030, the worldwide popula- 
tion aged >65 years is projected to increase by approximately 
550 million to 973 million (3), increasing from 6.9% to 12.0% 
worldwide, from 15.5% to 24.3% in Europe, from 12.6% to 
20.3% in North America, from 6.0% to 12.0% in Asia, and 
from 5.5% to 11.6% in Latin America and the Caribbean 
(2). In Sub-Saharan Africa, an area where both fertility and 
mortality rates are high, the proportion of persons aged >65 
years is expected to remain small, increasing from an esti- 
mated 2.9% in 2000 to 3.7% in 2030 (2). The largest 
increases in absolute numbers of older persons will occur in 
developing countries”. During 2000-2030, the number of 
persons in developing countries aged >65 years is projected 


to almost triple, from approximately 249 million in 2000 to 


an estimated 690 million in 2030 (3), and the developing 


countries share of the world’s population aged >65 years is 





loped and more developed classification 


1 by the United Natior ¢ cloped c« 
ind North Ameri n pan, Australia nd New Zealand 


emaining natior ‘ ‘ is developing countries. Although these 


yuNtries Comprise all nation 


| | 
comparative purposes tne no toneger 


) 
ence imong COUNTTICS 








Vol. 52/ No.6 


MMWR 103 





projected to increase from 59% to 71% (2). However, 
migration patterns could influence these projections. 

Che aging of the world’s population is the result of two 
faccors: declines in fertility and increases in life expectancy 


(2). Fertility rates declined in developing countries during 


the preceding 30 years and in developed countries through- 


out the 20th century (2). In addition, in developed countries, 
the largest gain ever in life expectancy at birth occurred dur- 
ing the 20th century, averaging 71% for females and 66% for 
males (2). Life expectancy at birth in developed countries now 
ranges from 76 to 80 years (2). Life expectancy also has 
increased in developing countries since 1950, although the 
amount of increase varied. A higher life expectancy at birth 
for females compared with males is almost universal. The 
average sex differential in 2000 was approximately 7 years in 
Europe and North America but less in developing countries 


Demographic Transition 

lhe world has experienced a gradual demographic transi- 
tion from patterns of high fertility and high mortality rates to 
low fertility and delayed mortality (2). The transition 
begins with declining infant and childhood mortality, in part 
because of effective public health measures (2). Lower child- 
hood mortality contributes initially to a longer life expect- 
ancy and a younger population. Declines in fertility rates 
generally follow, and improvements in adult health lead to an 
older population. As a result of demographic transitions, the 
shape of the global age distribution is changing. By 1990, the 
age distribution in developed countries represented similat 
proportions of younger and older persons (Figure) (2). For 
developing countries, age distribution is projected to have 


similar proportions by 2030 (2). 


Epidemiologic Transition 

The world also has experienced an epidemiologic transi- 
tion in the leading causes of death, from infectious disease 
and acute illness to chronic disease and degenerative illness. 
Developed countries in North America, Europe, and the 
Western Pacific already have undergone this epidemiologic 
transition, and other countries are at different stages of pro- 
gression. In 2001, the leading causes of death in developed 
countries, which had low child and delayed adult mortality, 
were primarily cardiovascular diseases and cancer, followed 
by respiratory diseases and injuries (6). The leading causes of 
death in African countries, which had high child and adult 
mortality, were infectious and parasitic diseases (e.g., human 


immunodefic iency virus/ acquired immunodeficiency 


FIGURE. Population age distribution for developing and 
developed countries, by age group and sex — worldwide, 1950, 
1990, and 2030 
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Source: United Nations, 1999, and U.S. Bureau of the Census, 2000 


syndrome, malaria, childhood diseases, and diarrheal disease), 
respiratory infections, perinatal conditions, cardiovascular 
diseases, cancer, and injuries (6). 

The epidemiologic transition, combined with the increas- 
ing number of older persons, represents a challenge for 


public health. In the United States, approximately 80% of all 
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persons aged >65 years have at least one chronic condition, 
and 50% have at least two (7). Diabetes, which causes excess 
morbidity and increased health-care costs, affects approxi 


mately one in five (18 persons aged >65 years, and as the 


population ages, the impact of diabetes will intensify (7). The 


largest increases in diabetes are expected among adults aged 


? million women and 0.8 million men in 


'S years, trom | 


2000 to 4.4 million women and 4.2 million men in 2050 (8). 


As U.S. adults live longer, the prevalence of Alzheimer’s dis 
ease, which doubles every 5 vears after age 65, also 1S expected 


to increase¢ \pproximately 10% of adults aged >65 years 


and 47% of adults aged >85 vears sufter from this degenera 
tive and debilitating disease 


Chronic conditions also can lead to severe disability. For 


example, in the United States, arthritis affects approximately 


59% of persons aged >65 years and is the leading cause of 


disability Ys However some studies have shown that dis- 


ability can be postponed through healthier lifestyles (/0) 


Disability among older U.S. adults, as measured by limita 


tions In instrumental activities Of daily living, has declined 


7 


since the early 1980s Disability also is measured by limi- 


tations in activities of daily living (ADI 
| 


leading to the need for long term care 


a common factor 
11). Recent studies 


using ADL measures have shown varied trends in disability 


7 
id 


Impact on Medical and Social Services 


The increased number of persons aged >65 years will 


potentially lead to inc reased health care COsts | he health care 
cost per capita for persons aged >65 years in the United States 


and other developed countries is three to five times greatet 


, . 
than the cost for persons aged <0) years, 


and the rapid growth 
in the number of older persons, coupled with continued ad 
vances in medical technology, is expected to create upward 
pressure on health- and long-term—care spending (/2). In 
1997, the United States had the highest health-care spending 
per person wed >65 years ($12,100), but other developed 
countries also spent substantial amounts per person aged >65 


1 


years, ranging from approximately $3,600 in the United King 
dom to approximately 56,500 in Can ida 13 However, 
; , 

the extent of spending increases will depend on other factors 


jo) 


in addition to aging (/2 

The demands associated with long term Care might pose 
the greatest challenge for both personal/family resources and 
public resources. In the United States, nursing home and home 
health-care expenditures doubled during 1990-2001, reach 


ing approximately $132 billion (/4); of this public programs 


(i.e., Medicaid and Medicare) paid 57%, and patients or their 
families paid 25% (/4). In addition, during 2000-2020, 
public financing of long-term care is projected to increase 
20%—21% in the United Kingdom and the United States and 
102% in Japan (/5). However, these increases will be less if 
public health interventions decrease disability among older 
persons, helping them to live independently. 

Phe projected growth in the elderly support ratio (i.e., the 
number of persons aged >65 years per 100 persons aged 20 
64 years) also is a concern (2). If the number of working tax- 
payers relative to the number of older persons declines 
inadequate public resources and fewer adults will be available 
to provide informal care to older, less able family members 
and friends. However, the ratio does not account for poten- 
tial increases in the numbers of persons aged >65 years who 


continue to work and/or care for themselves. 


Reported by: UR Goulding 


lal) Vallone 


Editorial Note: The anticipated increase in the number of 
older persons will have dramatic consequences for public 
health, the health-care financing and delivery systems, infor 
mal caregiving, and pension systems. Although more atten- 
tion has been given to population aging projections and their 
implications in developed countries, greater numbers of oldet 
adults and increasing chronic disease will place further strain 
on resources in countries where basic public health concerns 
e.g., control of infectious diseases and maternal and child 
health) are yet to be addressed fully. 

lo address the challenges posed by an aging population, 
public health agencies and community organizations world- 
wide should continue expanding their traditional scope from 
infectious diseases and maternal/child health to include health 
promotion in older adults, prevention of disability, mainte- 
nance of capacity in those with frailties and disabilities, and 
enhancement of quality of life. Because behaviors that place 
persons at risk for disease often originate early in life, the 
public health system should support healthy behaviors 
throughout a person's lifetime (/6). Public health also should 
develop and support better methods and systems to monitor 
additional health outcomes that are related to older adults, 
such as functioning and quality of life. 

CDC's Advisory Committee to the Director has identified 
five roles for CDC to promote health and prevent disease in 
older adults: 1) to provide high-quality health information 


and resources to public health professionals, consumers, 
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health-care providers, and aging experts; 2) to support health- 


care providers and health-care organizations in prevention 
efforts; 3) to integrate public health prevention expertise with 
the aging services network; 4) to identify and implement 


effective prevention efforts; und 5) to monitor changes in the 


health of older adults. These roles will require new eftorts to 


iddress the special needs of older adults and to 


leliver programs in ¢ nities in which older adults work, 
reside, and congregate. Existing public health programs will 
be required to examine whether they meet the needs of an 


iging population 


References 


Outbreak of Group A Streptococcal 
Pneumonia Among Marine Corps 
Recruits — California, 
November 1-December 20, 2002 


During November 1—December 20, 2002, a total of 163 
Marine Corps personnel from the Marine Corps Recruit 
Depot (M¢ RD) in San Diego, ¢ alifornia, including 160 new 
recruits, were admitted to the Naval Medical Center San 
Diego (NMCSD) for possible pneumonia. For 128 (79%) 
patients, pneumonia was confirmed by chest radiograph; of 
these 128 cases, 31 (24%) were definitely or probably caused 
by group A streptococci (GAS). This is the first outbreak of 
serious GAS-associated illness at a San Diego military train- 
ing facility since the 1987 outbreak of rheumatic fever (J) 
and the largest outbreak of GAS pneumonia in the United 
States since 1968 (2). This report summarizes the results of 
the investigation of this outbreak, which indicate that GAS 
infection can occur among military recruit populations 
despite routine chemoprophylaxis administered to incoming 
recruits. Instituting routine surveillance for noninvasive GAS 
disease in military training facilities might prevent future 
invasive GAS outbreaks. 

All patients with radiographically confirmed pneumonia 
were tested by sputum, blood, and throat cultures; Mycoplasma 
pneumoniae |gM (ETI-MP enzyme-linked immunosorbent 
assay [ELISA], Diasorin, Inc.) and IgG (ELISA, Wampole); 
Chlamydia pneumoniae |gM and IgG (microimmuno 
fluorescence, Focus Technologies); rhinoprobe direct fluores- 
cent antibody for respiratory syncytial virus, adenovirus, 
influenzae, and parainfluenzae; urine Legionella antigen test; 
urine Streptococcus pneumoniae antigen test; and an antistrep- 
tolysin O (ASO) titer. Available GAS isolates underwent emm 
typing through sequencing of the 5’ emm variable region and 
intimicrobial susceptibility testing by broth microdilution and 
E-test 

All case definitions required radiographic confirmation of 
pneumonia in a marine recruit hospitalized with acute respi 
ratory illness (ARI) during the outbreak period. A confirmed 
case of GAS pneumonia required a blood or pleural fluid cul- 
ture that was positive for GAS. A probable case of GAS pneu- 
monia required a positive throat or sputum culture for GAS 
or an ASO titer of >250 Todd units in the absence of another 
identified etiologic agent. A confirmed case of M. pneumoniae 
pneumonia required IgG seroconversion, and a probable case 
required a positive IgM. A confirmed case of C. pneumoniae 
required a fourfold rise in IgG or an IgM titer of >16, and a 


possible case required an IgG titer of >512. 
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A total of 128 male recruits aged 18-33 years (median: 20 
years) had radiographically confirmed pneumonia; 110 (86%) 
were white non-Hispanics, 14 (11%) were white Hispanics, 
and four (3%) were members of other racial/ethnic groups. 
All recruits were previously healthy and were seronegative for 
human immunodeficiency virus. Of the 128 recruits with 
confirmed pneumonia, 66 (52%) had multilobar involvement, 
and 29 (23%) had a pleural effusion, including five (4%) 
with an empyema. GAS was identified in 31 (24%) pneumo- 
nia episodes (six confirmed and 25 probable GAS cases), 
resulting in a GAS pneumonia attack rate of 0.7% among the 
approximately 4,500 recruits present at the training facility 
during November 1—December 20. An etiologic agent could 
be established for 47 (48%) of 97 remaining pneumonia epi- 
sodes and for 78 (61%) of the pneumonia episodes overall 
(Table). Multiple etiologies were identified for several pneu- 
monia cases; one patient had confirmed GAS and confirmed 
C. pneumoniae infections, and three patients had confirmed 
GAS and possible C. pneumoniae. Sputum or throat cultures 
were positive for GAS or the patient had an ASO of >250 
Todd units in two (29%) of the seven confirmed and five 
(28%) of the 18 possible C. pneumoniae cases, one (33%) of 
the three confirmed and nine (56%) of the 16 probable 
M. pneumoniae cases, and one (20%) of the five adenovirus 
cases. 

Symptoms reported by the 31 recruits with GAS pneumo- 
nia included cough (29 [94%)}), fever (20 [65%]), sore throat 
(19 [61%]), pleuritic chest pain (15 [48%]), dyspnea (14 
[45%]), chills (nine [29%]), and exanthem (two [7%]). The 
mean ASO titer for GAS pneumonia cases was 997 Todd units 
(range: <25—>4,800) compared with 249 for non-GAS cases 
(p = 0.03). Those with GAS were more likely to have an 
empyema (16% versus 0%; p = 0.005) and had a longer mean 
hospital stay (5.4 versus 2.4 days; p = 0.03) than those with 
non-GAS pneumonia. Two patients with GAS had strepto- 
coccal toxic shock syndrome (TSS) and required intensive 


care management. All recruits with pneumonia were treated 
successfully with ceftriaxone and either levofloxacin or 
azithromycin; clindamycin also was administered to those with 
TSS. One marine recruit died of purpura fulminans caused 


by Neisseria meningitidis serogroup C during the outbreak 


period. All GAS isolates were identified as emm type 3. In 


addition, all GAS isolates were susceptible to all 15 antibiot- 
ics tested, including penicillin, erythromycin, and 
azithromycin. 

Before the outbreak, recruits had received intramuscular 
benzathine penicillin on the day of arrival at MCRD and 28 
days later (or oral erythromycin twice daily) as prophylaxis 
against streptococcal disease. Of the 31 recruits with GAS 
pneumonia, 27 (87%) were hospitalized with suspected pneu- 
monia >21 days after the last dose of penicillin was adminis- 
tered. The epidemic was halted by re-administration of 
antibiotic prophylaxis to all 4,500 recruits at the facility on 
December 15 by using benzathine penicillin 1.2 million units 
intramuscularly; azithromycin | g was administered orally for 
those recruits who reported a penicillin allergy (Figure). Medi- 
cal personnel from NMCSD, MCRD, and the Naval Health 
Research Center were involved in halting the outbreak. 
Reported by: NF Crum, MD, BR Hale, MD, DA Bradshaw, MD, 
ID Malone, MD, HM Chun, MD, WM Gill, MD, D Norton, MD 
CT Lewis, MD, AA Truett, MD, C Beadle, MD, JL Town, MSN 
MR Wallace, MD, Naval Medical Center; D] Morris, MD, 
EK Yasumoto, MD, Marine Corps Recruit Depot; KL Russell, MD, 
Naval Health Research Center, San Diego, California. E Kaplan, MD, 
Univ of Minnesota Medical School, Minneapolis. C Van Beneden, MD, 
Div of Bacterial and Mycotic Diseases, National Center for Infectious 
Diseases; R Gorwitz, MD, EIS Officer, CD( 

Editorial Note: Outbreaks of ARI, including pneumonia, 
among military trainees are well documented (3,4). Factors 
that might contribute to increased ARI susceptibility in this 
population include the rapid gathering of persons from across 


the country into crowded living and working quarters, which 


TABLE. Number* and percentage of episodes of radiographically confirmed pneumonia among Marine Corps recruits, by etiology — 


San Diego, California, November 1-December 20, 2002 





Confirmed cases 





Pathogen No. (%) 


Probable or possible casest Total§ 
No. (%) No. (%) 








Group A streptococcus (GAS) (4.7) 
Mycoplasma pneumoniae (2.3) 
Chlamydia pneumoniae (5.5) 
Adenovirus (3.9) 
Streptococcus pneumoniae (1.6) 
Unknown etiology 


Total with a defined etiology 22 (17.2) 


25 (19.5) 31 (24.2) 
16 (12.5) 19 (14.8) 
18 (14.1) 25 (19.5) 
0 _ 5 (3.9) 
0 - 2 (1.6) 
50 (39.1) 

56 (43.8) 78 (60.9) 





*n = 128 


"The alternate case definition was “possible” for C. pneumoniae only. For M. pneumoniae and GAS, the alternate case definition was “probable.” 
Categories are not mutually exclusive; one patient had confirmed GAS and confirmed C. pneumoniae infection, and three patients had confirmed GAS 


and possible C. pneumoniae infection 
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FIGURE. Number of persons with Group A streptococcus (GAS) pneumonia’, 
with pneumonia confirmed by chest radiograph', and with suspected 
pneumonia’, by date of hospitalization — San Diego, California, December 


8-20, 20021 


additional 20 Marine Corps recruits were 


8 patient 
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d probably evolved from the introduction of this strain into 
a population of recruits lacking type-specific immunity Strep 
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the most common serotypes issociated WItN Invasive GAS dis 
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ease in the United States (5,6) and has been associated fre 
quently, along with M types 1, 5, and 18, with outbreaks 
| 


umong U.S. military Population-based surveil 
lance for all vasive GAS infections in nine disparate loca 


tions in the United States indicated that pneumonia accounted 
tor 11%—14% of reported cases and was the third most com 


cutaneous or soft tissue infec 


1,6). Among 


mon syndrome after invasive 
1 | witl 
tions anc yacteremia Without a Known source 


the civilian population, outbreaks of GAS pneumonia are rare. 


pneumonia was confirmed by chest 


\ higher baseline rate of invasive and 
noninvasive GAS disease and a potential to 
delay seeking medical treatment for minor ill- 
ness (including pharyngitis) among military 
recruit populations might account for this 
difterence. 

Several pathogens were identified as the 
potential source of pneumonia among the 78 
(61%) pneumonia episodes for which a caus- 
ative agent could be identified, and several 
pneumonia patients had dual diagnoses. 
Whether this represents a true concurrent 
increase in multiple respiratory pathogens or is 
an artifact of the diagnostic testing methods 
used is uncertain. 

The findings in this report are subject to at 
least three limitations. First, a definitive diag- 
nosis of GAS pneumonia is difficult. Blood 
cultures frequently are negative in GAS pneu- 
monia (2); therefore, a confirmed diagnosis 
might not be possible unless pleural fluid is 

obtained. Second, because positive throat ot 
sputum cultures can represent simpie GAS 
pharyngitis or asymptomatic carriage of the 
organism, the specificity of these cultures for 
diagnosis of GAS pneumonia is low. Rising ASO titers might 
distinguish berween GAS carriage and infection but are not 
specific for invasive GAS disease (7). Finally, diagnosing 
VM pie UIMONI AE and C. pneumoniae intections by serology alone 
can be problematic, especially in the context of known GAS 
infections. Several serologic assays for M. pneumoniae are avail 
able commercially but Vary In Sensitivity and specificity (3). 
Although the microimmunofluorescence assay 1S considered 
the method of choice ror serologic diagnosis of ( PneusimMonide 
infection, interpretation of the results can be subjective. False 


As 


positives can occul for M. pneumoniae and possibly 


for (¢ prheumoniade serologic assays 1n the pre sence of a 
nonspecific antibody response to GAS infection 

Primary and secondary penicillin chemoprophylaxis for 
GAS infections is effective in military recruit populations and 
has been used intermittently since 1951 (3,4). Primary (i.e., 
tandem) prophylaxis is administered to all recruits shortly after 
their arrival at a training facility to prevent the introduction 
of GAS into this population, and secondary (i.e., mass) pro 
phylaxis is provided concurrently to all recruits in a given 
facility to interrupt established disease transmission. Oral 
erythromycin or azithromycin prophylaxis is used to prevent 
infection among recruits who are allergic to penicillin. The 


reason that primary prophylaxis failed in this circumstance Is 
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unclear. Possible explanations include failure to achieve 


adequate serum levels of penicillin (9), waning protection as 


serum levels declined before the second scheduled dose of 
penicillin was administered on training day 28, and lack of 
compliance with oral erythromycin among penicillin-allergic 
recruits. Eradicating GAS carriage is difficult even with 
appropriate doses of penicillin and in the absence of 
penicillin resistance (/0). 

Early diagnosis and management of GAS infections might 
prevent the development of suppurative complications. Rou- 
tine surveillance for noninvasive GAS disease was initiated 
recently at MCRD to identify breakthrough GAS infections 
and prevent outbreaks of GAS disease. Institution of routine 
surveillance for noninvasive GAS disease also might be useful 


for other military training facilities. 
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Increase in Coccidioidomycosis — 
Arizona, 1998-2001 


Coccidioidomycosis is a systemic infection caused by inha 
lation of airborne spores from Coccidioides immitis, a fungus 
found in soil in the southwestern United States and in parts 
of Mexico and Central and South America (/). Infection 
occurs usually following activities or natural events that dis- 
rupt the soil, resulting in aerosolization of the fungal 
arthrospores (2). Clinical manifestations occur in 40% of 
infected persons and range from an influenza-like illness (ILI) 
to severe pneumonia and, rarely, extrapulmonary disseminated 
disease (3). Persons at higher risk for disseminated disease 
include blacks, Filipinos, pregnant women in their third tri- 
mester, and immunocompromised persons (4). During 2001, 
the Arizona Department of Health Services (ADHS) reported 
a coccidioidomycosis incidence of 43 cases per 100,000 popu 
lation, representing an increase of 186% since 1995 (3). To 
characterize this increase, CDC analyzed data from the 
National Electronic Telecommunications System for Surveil- 
lance (NETSS) and the Arizona Hospital Discharge Data- 
base (AHDD), and environmental and climatic data, and 
conducted a cohort study of a random sample of patients 
with coccidioidomycosis. This report summarizes the find- 
ings of this investigation, which indicate that the recent 
\rizona coccidioidomycosis epidemic is attributed to seasonal 
peaks in incidence that probably are related to climate. Health- 
care providers in Arizona should be aware that peak periods 
of coccidioidomycosis incidence occur during the winter and 


should consider testing patients with ILI. 


Surveillance and Hospitalizations 
Coccidioidomycosis became a nationally reportable disease 
at the southwest regional level through NETSS in 1995, at 
which time a case definition was adopted that required labo 
ratory confirmation*. During 1997, laboratory reporting of 
coccidioidomycosis became mandatory in Arizona, after which 
a marked increase was noted in the number of reported cases. 
However, incidence continued to increase in subsequent years. 
NETSS data for 1998-2001 were analyzed to calculate inci 


dence by using U.S. Census 2000 data for denominators. 
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During 2001, a total of 2,203 cases were reported to ADHS 
rate: 43 cases per 100,000 population), compared with 1,551 
cases in 1998 (rate: 33). Persons aged >65 years had the high- 
est incidence (79 during 2001), although incidence in all age 
groups increased. The youngest age groups experienced the 
largest increase in incidence during the surveillance period: 
during 2001, incidence of coccidioidomycosis among patients 
aged <20 years increased 121%, from approximately five in 
1998 to 11 in 2001. Analysis by season demonstrated peak 
periods of disease incidence during the winter months 


] 


November—February) (Figure 1). The baseline rate between 


veak periods was stable, indicating that the seasonal periods 


were responsible for the overall annual increase in reported 


CASES 


AHDD was reviewed to identify patients with a primary o1 


! j 
e diagnosis of! coccidioidomycosis 


0 l J1Ss€ases Vinth Revision codes 


} 
ondary discharg 


114.9). Hospitalizations caused by 
coccidioidomycosis increased substantially during the study 
period During 2001, a total of 598 persons were discharged 


1 ] ] ° 
with a primary or secondary diagnosis of coccidioidomycosis, 
compared with 69 persons during 1998; 154 (26%) of the 
OR } srali Zz ‘er id ' , | | | 
ITO nospitalized patients had disseminated coccidioidomy 


cosis. Persons aged >65 years comprised 34% of all hospital- 
ized patients during the study period and had the highest rate 
ol hospitalization 29 pe! 100,000 popul tion during 2001 


Cohort Study 
lo explain peak periods and to further characterize the epi 
CDC conducted a cohort study of patients from 
NETSS who had coccidioidomycosis to evaluate host factors, 


it reported with 


xposures in yutTCOmMeES 


FIGURE 1. Number of predicted coccidioidomycosis cases 
compared with actual cases, by month and year — Arizona, 
1998-2001 


coccidioidomycosis were divided into four groups based on 
inclusion in peak or nonpeak periods and year of disease. Of 
208 randomly selected persons contacted by telephone, 196 
94%) completed a questionnaire (range per group: 43-56 
persons). No statistically significant differences were found 
between groups related to host risk factors or exposures that 


could explain the large peak seasons. 


Geographic Information Systems 

Geographic Information Systems (GIS) software was used 
to identify areas of high incidence in Maricopa County, the 
most populous county in Arizona. Locations of patients iden- 
tified in NETSS and AHDD were plotted by postal code by 
using Arc View v3.2, and incidence was calculated by using 
U.S. Census 2000 data. The highest incidence of coccidio- 
idomycosis for both NETSS cases and hospitalizations 
occurred in areas surrounding metropolitan Phoenix (Figure 2). 
hese areas have experienced substantial construction activ- 
ity according to building permit data provided by the 
Maricopa County Association of Governments. Seasonal varia- 
tions in construction activity approximated by building 


permits were not significantly associated with cases (Table). 


FIGURE 2. Coccidioidomycosis case rate* — Maricopa County, 
Arizona, 1998-2001 
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“Per 100,000 population. Population and cases calculated by using pos 
code tabulation areas for U.S. Census 2000 


Population estimates in these areas not reliable for analysis 
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TABLE. Association* between coccidioidomycosis incidence and 

selected environmental and climatic variables — Maricopa County, . 

Arizona, 1998-2001 common infectious disease reported to ADHS; only 

Variable RR? (95° Cis) p value gonorrhea, chlamydia, and chronic hepatitis C are more 
° 

frequent (ADHS, unpublished data, 2002). The find 


Editorial Note: Coccidioidomycosis is the fourth most 








Building permits 1.0 (1.0 -—1.0) 0.4315 
Palmer Z Index’ 0.921 (0.874—-0.970) 0.0018 _—sings in this report indicate that the incidence of cox 
PDSI** 0.939 (0.897-0.983) 0.0070 cidioidomycosis in 
2 mos mean wind 0.965 (0.858—1.086) 0.5541 
Wind velocity 0.835 (0.728-—0.957) 0.0094 : ; ; 
Temperature average over 3 mos 1.012 (1.003—1.020) 0.0087 talizations for coccidioidomycosis have increased, indi 

Dust (PM10)tt 1.015 (1.007—1.024) 0.0002 = cating an increase in the numbers of persons with severe 
Rain 0.797 (0.681—0.933) 0.0048 
Rain 3 mos before 0.926 (0.796—1.076) 0.3146 — . 
Sade S cae hieionn 0.968 (0.836~1.121) 0.6672 Although seasonality of coccidioidomycosis in Arizona 


Proportion 2 mos rain to 7 mos rain’ 0.554 (0.331—0.930) 0.0253 has been suggested prev iously, this study is the first to 


Arizona has increased substantially 


since 1998, affecting all age groups. In addition, hospi 


disease. 


a 


umulative rain, 2 mos 0.844 (0.760—0.937) 0.0015 
umulative rain, 7 mos 0.860 (0.814—0.908) <0.0001 


* Determined by Poisson regression analysis , . ; 

S neien tok February; improved timeliness and completeness of 

~ Confidence interval 
Short-term drought index . . 1997 sales I : ial | seeeel she 4 

** Palmer Drought Severity Index, a measure for long-term drought severity Stace mignt nave helped reveal the seasonal pat 
Concentration in the air of suspended particulate matter <10 microns tern. Seasonal fluctuations could not be explained by 
Cumulative rainfall during the preceding 2 months in proportion to cumulative 
rainfall during the preceding 7 months 


confirm the pattern (5,6). In addition, this study docu 


r 
\Y 
? 
7 





ments peak incidence periods during November 


reporting because ot mandatory laboratory reporting 


differences in the prevalence of the various host risk fac 


tors or exposures but were significantly associated with 


- . climatic and environmental factors. A climate model incor 
Environment and Climate 
) ) porating some of these factors recreated the seasonal outbreaks 
Arizona has been experiencing dry weather condition : 
: a ee in Maricopa county and predicted that large outbreak sea 
recently. Environmental and climatic data were analyzed in i 
: sons might occur during winter seasons following prolonged 
relation to incidence ot disease and Poisson regression Was _— . 
5 drought periods, especially in conjunction with hot and dusty 
performed to construct a model that might predict seasonal : . 
a conditions. These conditions, which might facilitate aero 
yeaks. Many clim: variables wer mificantly a iated ; ; 
peaks. Many climatic variables were signitfic staat acta solization of arthrospores, have been described in studies of 
é: 
with increased incidence of disease, including drought indi i ” 
si coccidioidomycosis epidemics in California (7). Dry and dusty 
ces (Palmer Z Index and Palmer Drought Severity Index), ’ wer 
é conditions continue in Arizona, suggesting that another larg« 
vind \ vy, me: ‘mper: ., (measured by concen :; 
wind velocity, mean temy ss ture, dust (measu ed ee peak season might occur this winter. Preliminary data for 2002 
tratior ) . » - ni <l0 icrons), an . . 
ition of suspended particulate matter <10 microns), and indicate that the number of total cases already exceeds 3,000, 
rain (Table). considerably surpassing 2001 levels (ADHS, unpublished data, 
Poisson regression analysis indicated a high correlation 00?) 
4 0.75) be n a aia ale 
R-squared between incidet me" of disease ind Although coccidioidomycosis is not readily preventable, a 
1) cumulative rain during the preceding 7 months, 2) the 


> 


average temperature during the preceding 3 months, 3) dust 


better understanding of its epidemiology can assist in devel 


oping more effective prevention and education strategies and 
; ; 

| « » y } ‘ 
during the preceding month, and 4) the amount of rain dur help with earlier diagnosis and appropriate medical manage 
ing the preceding 2 months in proportion to the preceding 


months. The projected cases based on the model were com 


ment. Health-care providers should consider testing for coc 
cidioidomycosis in any patient who has moved or traveled 
pared with the actual cases in Maricopa County (Figure | recently to Arizona and who has ILI, especially during the 
| he model accurately mirrored peak seasonal periods during winter months. Dust reduction measures. such 1s paving roads 
1998-1999, in particular the large peak beginning ™ or wetting soil at construction sites, are currently in place and 
November 2001. In addition, the model accurately described maiahe ers in preventing further cases. Persons at risk for 
the absence of a seasonal peak during winter 2000-01. sevens disease should avoid activicies that might increase theit 
Reported by: A Komatsu exposure to dust. These persons might benefit from develop 


7 ‘ 
i Health S i Comrie, { 


rk, M Phelan 


ment of a vaccine that confers long-term immunity (6). 
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juake. JAMA The CDC Foundation is accepting applications for the 
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K. Hajich Knight Journalism Fellowships. The Knight Fellowships at 
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determining causes of outbreaks. 
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of research projects. Fellows also might contribute to the writ- 
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Field practice: Activities include working in the field with 
public health officials, examining how priorities are set in a 
public health agency, and contributing to a health area of 
interest to fellows. Local experience will help fellows gain a 


better understanding of the partnership among state, local, 


and federal agencies and community-based organizations. 


Interaction with colleagues: Time will be allowed for 
fellows to interact with each other and to share ideas and 
experiences. Fellows also will attend a series of colloquia 
featuring nationally recognized experts in public health. 

In 2003, nine journalists will be selected as Knight Journal 
ism Fellows at CDC. Duration of the fellowship program is 
June 16 September 30, 2003. A $5,000 per month stipend iS 
provided. Application deadline is February 20, 2003. Addi- 
tional information and applications are available from the 

DC Foundation at http://www.cdcfoundation.org 


programs/fellowships/knight.huml. 


Erratum: Vol. 52, No. 3 


In the report, ‘Norovirus Activity 


United States, 2002, 
on page 43 under “CDC Laboratory Surveillance,” the par 
enthetical list on the 22nd line should read | 


Kentucky, North Carolina, and Utah). 


ka, Georgia, 


Erratum: Vol. 52, No. SS-1 


On page 7 in the CDC’s Surveillance Summaries, “Surveil 
lance for Safery After Immunization: Vaccine Adverse Event 
Reporting System (VAERS)—United States, 1991-2001, 
published on January 24, 2003, an error occurred in the last 
sentence of the first paragraph. The sentence should read, “On 
February 25, 2002, the manufacturer withdrew the vaccine 
from the market, citing poor sales. 

On page 


23, errors occurred in Figures 5 and 7. The correct 


figures tollow. 


FIGURE 5. Reports of Guillain-Barré syndrome after influenza 
vaccination, by influenza seasons — United States, 1991-2001 
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“Net doses distributed equals total doses distributed during the period 
less returned doses 


FIGURE 7. Reports of febrile seizure and other convulsive 
disorders after DTaP,* DTP, or DTPHS vaccination — United 
States, 1991-2001 
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* Diphtheria and tetanus toxoids and acellular pertussis vaccine adsorbed 
Diphtheria and tetanus toxoids and pertussis vaccine adsorbed 
Diphtheria and tetanus toxoids and pertussis vaccine adsorbed and 

Haemophilus b conjugate vaccine (diphtheria CRM197 protein conjugate) 
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FIGURE I. Selected notifiable disease reports, United States, comparison of provisional 4-week totals ending February 8, 2003, with 
historical data 
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TABLE |. Summary of provisional cases of selected notifiable diseases, United States, cumulative, week ending February 8, 2003 (6th Week)* 





Cum. Cum. Cum. Cum. 
2003 2002 2003 2002 


Hansen disease (leprosy) 4 








Anthrax 


Botulisn Hantavirus pulmonary syndrome 3 


Hemolytic uremic syndrome, postdiarrhea 8 


HIV infection, pediatric 
Measles, total 

Brucellosis Mumps 
Chancroid Plaque 
Cholera Poliomyelitis, paralytic 
Cy iosporiasis 


Psittacosis 
Diphtheria 


Q fever 
Rabies, human 
Rubella 


Rubella, congenital 


Ehrlichiosis 
human ¢ 
numar 


otner ana Streptococcal toxic-shock syndrome 


Tetanus 


* 
Encephalitis/Men ngitis 


Cailifornis Toxic-shock syndrome 
eastern Trichinosis 


Powassar 


St. Louis 


Tularemia 


Yellow fever 
western equine 




















No reported cases 
; Incidence data for reporting years 2002 and 2003 are provisional and cumulative (year-to-date) 
. Not notifiable in all states 
* Updated monthly from reports to the Division of HIV/AIDS Prevention 
(NCHSTP). Last update December 22. 2002 
€ 
No cases of indigenous or imported measles were reported 
J , f 


Surveillance and Epidemiology, National Center for HIV, STD, and TB Prevention 


* Of one case reported, zero were indigenous and one was imported from another country 
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(6th Week)* 


AIDS 


MMWR 





Reporting area 


UNITED STATES 
NEW ENGLAND 


viaine 





Cum. Cum. 
20035 2002 





Chlamydia’ 
Cum. Cum. 
2003 2002 


f 


Coccidiodomycosis 
Cum. 


Cryptosporidiosis 


TABLE Il. Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 





6. 





Cum 
2003 2002 


408 





Cum Cum. 
2003 


Encephalitis/Meningitis 
West Nile 
Cum 





2002 





Cum 
2003 2002 





U: Unavailabie 
reporting years 20 
yenital infections 
from r 


orts to the 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 





(6th Week)* 


Escherichia coli, Enterohemorrhagic (EHEC) 





0157:H7 


Shiga toxin positive, 
serogroup non-0157 


Shiga toxin positive, 
not serogrouped 


Giardiasis 


Gonorrhea 








Cum 
2003 


Cum 
2002 





Cum. Cum. 
2003 2002 





Cum. Cum. 
2003 2002 





Cum. 


2002 





Cum. 
2002 





Reporting area 
INITED STATE 
NEW ENGLANI 


Maine 


NH 


CENTRAL 


MOUNTAIN 


Mant 


Alaska 
Hawa 


Guarr 

PR 

V1 

Amer. Samoa 


C.N.M.1 


2 


1.512 


4 
} 


38,570 


965 
11 





N: Not notifiable 


* Incidence data for rer 
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Unavaiiabie 


ng years 2002 


vO reported cases 


3 are fF 


rovisional and ¢ 


smulative (year-to-date 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 
(6th Week)* 





Haemophilus influenzae, invasive 
All ages Age <5 years 


Hepatitis 





(viral, acute), by type 





All serotypes Serotype B Non-serotype B Unknown serotype A 
Cum. | Cum Cum. | Cum. Cum. Cum Cum. Cum Cum. | Cum. 
2002 








Reporting area 2003 2002 2003 
UNITED STATES 116 30 
NEW ENGLAND 14 14 


MA 

















2002 2003 2002 2003 2002 2003 


1 2 
+4 


—1ine 
N.H 


MID. ATLANTIC 
I Ie to fh f 
Upstate N.Y 

h 

‘ Y City 

f } 

WJ 





. Samoa f J 
AI AA 
( V.M.1 U 
N: Not notifiable U: Unavailable No reported cases 


* Incidence data for reporting years 2002 and 2003 are provisional and 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 
(6th Week)* 





Hepatitis (viral, acute), by type 
B Cc Legionellosis Listeriosis Lyme disease 
Cum | Cum Cum. | Cum. Cum. Cum. Cum. Cum. Cum. 
Reporting area 2003 2002 2003 2002 2003 2002 2003 2002 2003 
INITED STATES 56: 483 86 182 90 88 33 41 323 


























NEW ENGLAND 17 2s 2 3 4 3 3 3 


Maine 


MO 
MOUNTAIN 
Mont 

loan 

vy 

N Mex 
Ariz 
Jtar 


A 
IN©V 


PACIFIC 
Wash 
Orea 
Calif 
Alaska 
Hawai 


Guan 

PR 

V1 

Amer. Samoa 

C.N.M.1 

N: Not notifiable J: Unavailable 

* Incidence data for reporting years 2002 } 3 are provision 10 Cumulative (year-to-date) 
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TABLE ll. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 





(6th Week)* 





Reporting area 


Malaria 


Meningococcal 
disease 


Pertussis 


Rabies, animal 


Rocky Mountain 
spotted fever 








Cum. Cum. 
2003 2002 





Cum Cum. 


2003 2002 





Cum. Cum. 
2003 2002 





Cum. | Cum. 





Cum Cum 
2003 2002 





UNITED STATES 


NEW ENGLANC 
Maine 
N ba 


MID. ATLANTIC 
Upstate N.Y 
h 


¥. City 


=.N. CENTRAL 


S. CENTRAL 


44 


)9 


+ 


346 


2003 2002 


) 
4 4 











120 MMWR February 14, 2003 





TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 
(6th Week)* 





Streptococcus pneumoniae, invasive 


Streptococcal disease, Drug resistant, 
Salmonellosis Shigellosis invasive, group A all ages Age <5 years 


Cum. | Cum. Cum. Cum. Cum. Cum. Cum. Cum. Cum. Cum. 
Reporting area 2003 2002 2003 2002 2003 2002 2003 2003 2002 


UNITED STATES 138 3,005 1,598 1,54 





























371 474 243 1 42 13 
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NEW ENGLAND ¢ 3 28 28 : 20 1 
Maine , 1 3 


1 


Mass 5 2 ( 24 
R 
re 
MID. ATLANTIC 
Upstate N.Y 
Cit 


h Y 


—_- > 


oo 


i) 


— | 
Mann , 
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N 
5 
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>wW 


owWW 


W.S. CENTRAL 
Ark 


MOUNTAIN 
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idan 

Wy 
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N. Mex 


PR 
V 

Amer. Samosz 
C.N.M.1 





N: Not notifiable ) 
* Incidence data for rep: s 2002 d 2003 are provisio nd cumulative (year-to-date) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending February 8, 2003, and February 9, 2002 


(6th Week)* 





Reporting area 





Primary & secondary 


Cong 


enital 


Tuberculosis 


Typhoid fever 


Varicella 
(Chickenpox) 








Cum. Cum. 
2003 2002 








Cum. 
2002 





Cum. Cc 
2003 2 


um. 


002 





Cum. | Cum 





Cum. 





UNITED STATES 
NEW ENGLAND 


Maine 
N.H 
Vt 
Mass 
Rl 
Conn 


MID. ATLANTIC 
Upstate N.Y 
N.Y. City 

N.J 

Pa 

E.N. CENTRAL 
Ohic 

Ind 

11 

Mict 

Wis 

W.N. CENTRAL 
Minn 

lowa 

Mo 

N. Dak 

S. Dak 

Nebr 


Kans 
S. ATLANTIC 


MOUNTAIN 
Mont 

Idah 

Wy 


N. Mex 


PR 


Amer. Samoa 
C.N.M.1 


606 601 


13 } 


40 


342 


11 


805 


2 


2003 2002 


20 3 


2003 


1,4 


387 





N: Not notifiable 


U: Unavailable 


* Incidence data for reporting years 2002 and 2003 








122 MMWR February 14, 2003 





TABLE Ill. Deaths in 122 U.S. cities,“ week ending February 8, 2003 (6th Week) 
All causes, by age (years) All causes, by age (years) 


All P&l' All 
Reporting Area Ages >65 45-64 25-44 1-24 <1 | Total Reporting Area Ages 45-64 | 25-44 | 1-24 


AIC cr An a1 a4 17 4 , - ATLANTIC ; 224 12 























AN 








né 








Vol. 52 / No. 6 








ee , : : 
All MMWR reterences are available on the Internet at http://www.cdc.gov/mmwr. Use the search function to find specific articles 





Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health 


and Human Services. 


References to non-CDC sites on the Internet are provided as a service to MMWR readers and do not constitute or imply endorsement of 


these organizations or their programs by CDC or the U.S. Department of Health and Human Services. CDC is not responsible for the 


content of these sites. URL addresses listed in MMWR were current as of the date of publication. 

















February 14, 2003 





Che Morbidity and Mortality Weekly Report (MMWR) Series is prepared by the Centers for Disease Control and Prevention (CDC) and 
is available free of charge in electronic format and on a paid subscription basis for paper copy. To receive an electronic copy each week, send 
an e-mail message to Jistserv@listserv.cde.gov. The body content should read SUBscribe mmwr-toc. Electronic copy also is available from 
CDC's World-Wide Web server at http://;www.cdc.gov/mmwr or from CDC's file transfer protocol server at fip://ftp.cdc.gov/pub/publications/ 
mmwr. To subscribe for paper copy, contact Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402; 
telephone 202-512-1800. 

Data in the weekly MMWR are provisional, based on weekly reports to CDC by state health departments. The reporting week concludes 
at close of business on Friday; compiled data on a national basis are officially released to the public on the following Friday. Address 
inquiries about the MMWR Series, including material to be considered for publication, to Editor, MMWR Series, Mailstop C-08, CDC, 
1600 Clifton Rd., N.E., Atlanta, GA 30333; telephone 888-232-3228. 

All material in the MMWR Series is in the public domain and may be used and reprinted without permission; citation as to source, 
however, is appreciated. 


U.S. Government Printing Office: 2003-533-155/69095 Region 





EECOE VO ‘VANVAILY 


SSANISNSG IVIDIsAA0 
(DGD) NOILNSAS34¥d GNV IOULNOD 3SVFSIC 4¥O4 SHYSLNAD 


G3aLsanogsy ADIANSS NUnisayg 
OO€$ ASN BAVAINd HOA ALIVNAd 


>v 
ZO 
2m 
>O 
D 

® 
‘ 
38 
= 





LSP i 


SasS6yl1 SEOE6 90Z0 


Svel 


NOLLISINOOV STVOIGOId3ad 


ONINYVS1 8 NOLLVWHOAN! 1SS3NDO0Nd 
S3DIAU3S NVWOH GNV HL1V3H 40 LNSWLa Vda 


L000 





82-5 ‘ON Wuled 
909/SHd 
GiVd $334 8 3ODVLSOd 
TVW SSV19-LSHis 























